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Problem 
• Science, technology, engineering and 
mathematics (STEM) courses report lower 
completion rates than in other disciplines 
(Singer, Nielsen & Schweingruber, 2012). 
• Constant search to find ways to motivate and 
engage students in these subjects. 
Possible Solution 
• Identity formation during emerging adulthood 
– Focus on the importance of career preview to 
enhance self motivation and hence subject 
engagement. 
– Critical and neglected aspect of higher education 
(Bennett, 2012). 
 
• Possible selves approach (Markus & Nurius, 1986) 
Workshop Based on Possible Selves Approach 
Discuss your perception of the attributes of a 
professional in your chosen career which will act as a 
proxy for the person you will become. 
Determine how your current perception of yourself 
differs from the above future self.  
Contemplate how the activities undertaken and the 
knowledge, skills and personal attributes acquired 
during this unit help you move closer to the vision of 
the person you will become. 
Workshop Based on 
Possible Selves Approach 
• Aim: To develop learners who position their learning in 
terms of its contribution to their future lives and 
careers. 
 
• Research questions 
– RQ1: How do students characterise a professional in their 
chosen field? 
– RQ2: What differences do students perceive between 
themselves and their definition of a professional in their 
chosen field? 
– RQ3: In what ways do students think that the learning in 
this unit might contribute to their development as a 
professional? 
Workshop Based on a  
Possible Selves Approach 
Self-reflection worksheet for each student asking the following 
questions: 
1. Name 3 characteristics of your chosen profession (e.g. engineer, 
scientist, teacher) 
2. What differences are there (if any) between you and the above? 
3. What do you see as a role of a _______________? (Insert your 
profession) 
4. What will your personal role be? 
5. How will the learning in this unit contribute to your development 
as a professional in your chosen field? 
6. Imagine yourself in 15 years’ time. What will you be doing? What 
do you dream you have achieved as a professional over this time? 
 
The responses then formed the basis of a class discussion. 
 
Workshop Based on a  
Possible Selves Approach 
A1 sheet of paper for each discipline group 
• Ask students to use any visual representation 
and/or text to show what a professional in their 
chosen discipline looks like. 
– One member from each group talks through their 
groups response to the challenge at the end of this 
activity. 
– If there is time get the students to tease out common 
themes from the presentations and also the 
differences. 
– Find out where they got their ideas from (parents, 
teachers, TV…) 
 
 
Visual Representations 
Money and a Hard Hat 
(Engineering) Renewable Energy Engineering 
Visual Representations 
Electrical Power Engineering Process & Control Engineering 
Visual Representations 
Chemical & Metallurgical 
Engineering Electrical Power Engineering 
Visual Representations 
Electrical Power & Renewable 
Energy Engineering 
Chemical & Metallurgical 
Engineering 
Planned Future Careers of Participants 
 Planned Career Sem 1 Sem 2 Total 
Natural and Physical Science Professionals  23  9 32 
   Academic or scientist 4   4 
   Biochemist 1   1 
   Environmental Engineer 8 2 10 
   Renewable Energy Engineer 2 3 5 
   Extractive Metallurgist 5 2 7 
   Physics & Nanotechnology 3 2 5 
  
Building and Engineering Professionals  
  
31 
  
24 
  
55 
   Electrical Power Engineer 8 5 13 
   Engineering Technology 1   1 
   Chemistry 2 4 6 
   Chemical / Metallurgical Engineer 3 11 14 
   Engineer 14 2 16 
   Instrument & Control Engineer 3 2 5 
  
Other Professionals 
  
 4 
  
2 
  
6 
   Pharmacy   1 1 
   Teacher 2 0 
   Software Engineer 1 1 2 
   Lab technician 1   1 
  
Total 
  
58 
  
35 
  
93 
Planned careers were grouped using the Australian Classification of Occupations, 2nd edition (Australian Bureau of Statistics, 1997). 
Example Responses for Each Category of 
Perceived Professional Characteristics 
by Occupational Grouping 
  N&PSP B&EM Other 
Technical 
knowledge 
“Broad chemistry 
knowledge” 
“Knowledge of all areas 
to design as efficiently as 
possible” 
-   
Technical skills “Strong Chemistry 
skills” 
“Good engineering skills “Analyzing data” 
Social and 
professional 
communication 
“Open to new ideas – 
good listener” 
“Interpersonal skills; 
Communication skills” 
“Good communication 
skills” 
Organisation “Managing the time 
efficiently” 
“Time efficient” “Organisational skills” 
Teamwork “Good team and 
communication skills” 
“Team player -   
Personality “Critical thinker; Open 
minded/creative; 
Independent” 
“Logical reasoning; 
Problem solver; Practical 
and curious” 
“Problem solving; 
Creative; Logical” 
Note. N&PSP = Natural and Physical Science Professionals; B&EM = Building and Engineering Professionals. 
Example Responses for Each Category of 
Perceived Professional Characteristics 
by Occupational Grouping 
  N&PSP B&EM Other 
Intelligence “Calculative; Smart” “Good brain” “Cognitive thinking” 
Deep 
knowledge 
  “Deep knowledge in the 
required area” 
- 
Values “Provide energy in a 
non-destructive manner; 
environmentally 
responsible; Socially 
responsible” 
“Pure heart” “Positive” 
High status “Smart; Rich; Have 
trophy wife” 
“Contribute for my 
world; Being 
remembered; Want to be 
a rich man” 
“Rewarding” 
Challenging 
work 
“Challenging” “Work under pressure 
and strict timeframe; 
Awareness of your 
responsibility” 
“Challenging” 
Note. N&PSP = Natural and Physical Science Professionals; B&EM = Building and Engineering Professionals. 
Occupational Grouping (%) of Student Perspectives of 
The Characteristics of Professionals in their Chosen Career 
How the Self Differs from the students perspective 
How Learning in the Unit will Contribute to Development as Professional 
 
  
Perceived Characteristics 
of Professional (%) How Self Differs 
How Learning in Unit 
Contributes (%) 
N&PSP B&EM Other N&PSP B&EM Other N&PSP B&EM Other 
  (n=32) (n=55) (n=6) (n=32) (n=55) (n=6) (n=32) (n=55) (n=6) 
Technical knowledge 13 27 0 16 22 0 56 73 33 
Technical skills 6 16 33 6 4 0 25 13 0 
Social & professional communication 13 18 17 13 4 17 6 4 17 
Organisation 6 16 17 0 9 0 0 4 0 
Teamwork 6 7 0 0 5 0 0 4 0 
Personality 72 58 83 38 25 33 9 9 0 
Intelligence 22 18 17 6 11 0 0 0 0 
Deep knowledge 0 7 0 3 2 0 6 0 0 
Values 25 5 17 9 4 0 0 2 0 
High status 9 13 17 9 0 0 3 0 0 
Challenging work 9 7 33 0 2 17 0 0 0 
No difference 3 9 0 
Unit as first step 47 36 50 
No response  6 4 0 31 22 33 3 4 17 
Note. N&PSP = Natural and Physical Science Professionals; B&EM = Building and Engineering Professionals. 
How Self Differs from Perceived Professional 
Characteristics by Occupational Grouping 
  N&PSP B&EM Other 
Technical 
knowledge 
“Right now, I lack the 
technical knowledge. After 
unit, this will hopefully 
change!” 
“Could improve my 
maths/science despite having a 
strong foundation” 
-   
Technical skills “Skills and knowledge; a 
current lack of 'knowing' the 
optimal way to conduct 
things”  
“I don’t know much about 
working with metal yet” 
- 
Social and 
professional 
communication 
Would like to improve on the 
social side of things, I could 
try to be more talkative. 
“I am not as communicative as 
I should be” 
“I need to work on my 
communication skills, to 
talk more professionally” 
Organisation - “I am not very well 
organised” 
 - 
Teamwork - “I’m not much of a leader. I’m 
very quiet and follow others” 
-   
Personality Determination. Don’t have 
enough persistence on what I 
believe in. 
“I am not good at solving 
problems. Most of the time, I 
prefer discussing my problems 
to my friends first before I 
actually do” 
“I am not yet gathered all 
skills of being a leader 
effectively” 
How Self Differs from Perceived Professional 
Characteristics by Occupational Grouping 
  N&PSP B&EM 
Intelligence “I’m not wise, not particularly intelligent 
and I doubt I’m interesting” 
“I am not smart yet. Hopefully that 
will change with hard work and 
persistence throughout university 
life” 
Deep knowledge “Skills and knowledge; a current lack of 
'knowing' the optimal way to conduct 
things (i.e. socially and environmentally 
responsible ways to shop, companies that 
adhere to these values)” 
I am not yet highly knowledgeable 
within the field of electrical power 
engineering 
Values “The major difference between me and an 
env. Engineer is mainly the 
environmentally conscious part. Though I 
try to be, there are still key aspects that I 
find very hard to change” 
“The differences are all of my 
characteristics would serve and 
protect people” 
High status “I’m not rich. I’m not married” - 
Challenging work - “I am trying but I am not sure that I 
am good or not” 
How Self Differs from Perceived 
Professional Characteristics  
• Some students reported no differences between the 
perceived characteristics of professionals in their chosen 
profession and themselves. 
 
None. So does this mean I can retire now? 
 
• Differences in characteristics between students and 
professionals may represent a matter of degree rather than 
absolutes. 
 
I believe that I possess all of the above qualities in some form. 
However, I believe I will need to develop these attributes much 
further so that I may be able to reach my full potential in this 
profession 
Student Perceptions of How Learning in the Unit Will 
Contribute to Their Development as a Professional 
  N&PSP B&EM Other 
Technical 
knowledge 
Provides strong 
fundamentals in Advance 
Physics which is necessary 
to the renewable energy 
program” 
This will add to my foundation 
of knowledge in electricity and 
magnetism 
And I’ll be teaching 
Yrs 8-10 so need to 
know a bit about 
physics 
Technical skills Pre-requisite skill needed, 
also will help with electrical 
physical properties 
Physics is a key component of 
all engineering and so this unit 
will have a huge impact on the 
development of such required 
skills 
- 
Social and 
professional 
communication 
Communication I will have various new social 
skills to relate with co-workers 
We learn 
COMMUNICATION!! 
Organisation - It will be easier to meet strict 
deadlines and expectations 
- 
Teamwork - Working in a team -   
Student Perceptions of How Learning in the Unit Will 
Contribute to Their Development as a Professional 
  N&PSP B&EM Other 
Personality - Learning to problem solve is good   
Deep 
knowledge 
It will give me a fundamental 
grasp on the way elements in 
the natural world interact 
with each other 
- - 
Values - I would like to teach in a rural area 
where I can help teenagers who are 
less advantaged learn Yr 11 & 12 
science 
- 
High status Help build my skills in 
chemistry in order to further 
my future job potential” 
- - 
Unit as first 
step 
The learning in this unit will 
give a solid foundation to the 
challenges I might face in my 
profession 
It will give me a firm understanding 
of physics which will allow me to 
make intelligent decisions when I'm 
at work in my chosen profession 
Physics is an 
important subject in 
general and starting 
out as a Lab tech in 
oil and gas I think it 
has plenty of 
relevance 
Other Student Comments 
• Got to know more people 
• It's been encouraging to speak about engineering with like-minded 
people 
• I have learned that there are lots of Chemical Engineers in this unit 
• Re-realised the there are others feeling the same; People out there 
who can give me help 
• everyone has different idea of what they would become in the 
future 
• Understand the purpose of group work” and “learnt how to work in 
group and sharing our ideas 
• It's reassuring to know I am not the only one with uncertainties, 
insecurities, and feeling perhaps a little apprehensive about 
decisions made thus far. It's been a great session that has made me 
feel a sense of invigoration to studying this semester 
Results linking final grade/completion 
to initial ability to visualise the 
future/see the value of the unit to 
their future vision 
Discussion & Conclusions 
• The possible selves framework enabled us to examine 
the extent to which students were able to define or 
perceive themselves in terms of roles, attitudes, beliefs 
and aspirations.  
• Most students were able to identify at least some 
characteristics of professionals in their chosen field. 
• There was a strong focus on personality characteristics 
of professionals, (creativity, lateral thinking, and 
problem solving). 
• Values were mentioned by a quarter of students 
planning careers as natural and physical scientists – 
many environmental or renewable energy engineering 
students. 
Discussion & Conclusions 
• Students had difficulty in identifying the 
differences between themselves and the 
characteristics of professionals in their chosen 
field - up a third of the students not 
responding to this question. 
• Perhaps comparing the current self to a future 
possible professional self is somewhat novel 
to these students, and may require further 
attention over the course of the degree. 
Discussion & Conclusions 
• Students’ responses to how learning in the course 
might contribute to development as a professional 
were strongly centred on increasing technical 
knowledge. 
• The unit was seen as providing the first step to 
becoming a professional. 
• The unit was not seen by most as contributing to 
personality attributes such as creativity, lateral thinking 
and problem solving, which was identified as the place 
of greatest difference between the current and future 
professional self.  
• Perhaps students attention needs to be focused on this 
possibility as they undertake activities within the unit.  
Discussion & Conclusions 
• As a result of participating in the workshop 
some, but not all, students were able to 
envisage a future professional self and begin 
to think about their current studies in relation 
to this.  
Discussion & Conclusion 
• This future-oriented thinking supports the use of 
possible selves to explore broad and inclusive 
career previews, recognising that identity is a 
process of becoming rather than an end point. 
• Exploration of self and future also aligns with the 
first-year experience in that negotiating the 
higher education environment is problematic for 
many students, particularly those who are not 
from high socio-economic backgrounds and/or 
are first in their family to attend university. 
 
References 
• Singer, S. R., Nielsen, N. R., & Schweingruber, H. A. (2012). 
Discipline-based education research: Understanding and improving 
learning in undergraduate science and engineering. Washington, 
DC: The National Academies Press. 
 
• Bennett, D. (2012). A creative approach to exploring student 
identity. The international journal of creativity & problem solving, 
22(1), 27-41. Retrieved from http://creativity.or.kr 
 
• Markus, H., & Nurius, P. (1986). Possible selves. American 
Psychologist, 41, 954-969. doi: 10.1037/0003-066X.41.9.954 
